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[57] ABSTRACT

A module cover mounting structure for an air bag de-
vice for a passenger, is formed of an opening formed in
the instrument panel of an automobile for mounting the
air bag device, a module cover for covering the opening
such that its peripheral edge covers the edge of the
opening inside of the cabin of the automobile, and a
plurality of tear lines formed in the module cover and
adapted to be torn by the push of said air bag, when the
air bag is inflated. The central portion of the module
cover is torn into a door shape to be opened into the
cabin. The tear lines are composed of a lefthand tear line
running along the side of said module cover at the left-
hand side of the automobile and a righthand tear line
running along the side at the righthand side of the auto-
mobile. The lefthand and righthand tear lines run up to
the edge of the module cover at the back side of the
automobile.

6 Claims, 9 Drawing Sheets
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MODULE COVER MOUNTING STRUCTURE FOR
AN AIR BAG DEVICE FOR A PASSENGER

FIELD OF THE INVENTION

The present invention relates to an air bag device
which is mounted on a vehicle for protecting a passen-
ger at the time of a collision of the vehicle. More partic-
ularly, the present invention relates to an improvement
i a module cover structure for the air bag device.

DESCRIPTION OF THE RELATED ART

In an air bag device for a passenger, an air bag and an
inflater are mounted in a container, and a module cover
1s attached to cover the opening of the container. This
module cover may also be called the “cover door” or
“deployment door”. At the time of a vehicular collision,
the inflater is energized to inflate the air bag, and the
module cover is opened into the cabin by the push of
the air bag inflated, so that the air bag is largely ex-
tended into the cabin.

The schematic construction and operations of a pas-
senger’s air bag device according to the prior art will be
described with reference to FIGS. 7 to 9.

FIG. 7 1s a schematic perspective view showing the
passenger’s air bag device of the prior art; FIG. 8 1s a
section taken along line 8—8 of FIG. 7; and FIG. 91s a
perspective view for explaining the operations. This
passenger’s air bag device 10’ is mounted in a casing 12°
with its air bag 14’ being folded. In the casing 12’, there
is fitted an inflater 16’ for extending the air bag 14'. The
casing 12’ has its front or upper side opened into the
cabin of a vehicle. A module cover 18’ 1s provided for
covering that opening. This cover 18’ 1s constructed to
have a reinforcement plate 18’56 of a metal mounted 1n
the inside (or on the back side) of a body 18'c of a syn-
thetic restn. Reference numeral 20’ designates an open-
ing which is formed in the instrument panel 22’ of the
vehicle for mounting the air bag device.

The module cover 18’ is formed with three tear lines
24’, 26! and 28'. The tear line 24’ runs along the lefthand
side of the vehicle whereas the tear line 28’ runs along
the righthand side of the vehicle. The tear line 26’ runs
to connect the one-side ends of the tear lines 24’ and 28,

If the vehicie carrying the air bag device 10’ collides,
the inflater 16’ is energized to inflate the air bag 14’ so
that the air bag 14’ pushes the module cover 18'. As a
result, the module cover 18’ is torn along the tear lines
24, 26’ and 28’ so that a door-shaped portion 30’ defined
by those tear lines 24', 26’ and 28’ is opened, as shown in
FIG. 9. Thus, the air bag 14" is allowed to extend
largely 1nto the cabin. -

In the air bag device 10’ of the prior art, the module
cover 18’ is formed with the three tear lines 24’, 26’ and
28', which have to be torn when the air bag 14’ 1s ex-
tended. It is liable to take a considerably long time for
all the tear lines to be torn.

In the air bag device 10’ of the prior art, if the module
cover 18’ is pushed from the inside of the cabin by a
force F of FIG. 8, it is warped in the retracting direc-
tion. Then, strong shearing forces are applied to the
portions of the tear lines 24', 26' and 28’ so that the
module cover 18’ is liable to have its inside face wrin-
kled.

In the air bag device 10’ of the prior art, also the tear
lines 24’ and 28’ formed in the module cover 18’ reach
the front end portion 24't and 28'¢, not the front side 18’7
of the module cover. Thus, there arises a problem that
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the door-shaped portion 30 is so large that the module
cover 18’ is reluctant to open, as shown in FIG. 10.

OBJECT AND SUMMARY OF THE INVENTION

According to a first aspect of the present invention,
there 1s provided a module cover mounting structure
for an air bag device for a passenger, comprising an
opening formed in the instrument panel of an automo-
bile for mounting the air bag device, a module cover for
covering the opening such that its peripheral edge cov-
ers the edge of the opening inside of the cabin of the
automobile, and a plurality of tear lines formed in the
module cover and adapted to be torn by the push of the
air bag, when the air bag is inflated. The central portion
of the module cover i1s torn into a door shape to be
opened into the cabin. The tear lines are composed of a
lefthand tear line running along the side of the module
cover at the lefthand side of the automobile and a right-
hand tear line running along the side at the righthand
side of the automobile. The lefthand and righthand tear
lines run up to the edge of the module cover at the back
side of the automobile.

According to a second aspect, the module cover
mounting structure for a passenger’s air bag device
further comprises a reinforcing member mounted in the
door-shaped portion to cross over the opening. The
reinforcing member operates to block the retraction of
the door-shaped portion, when the module cover is
pushed from the inside of the cabin, and to deform
integrally with the door-shaped portion when the mod-
ule cover 1s pushed by the air bag being inflated, to open
the door-shaped portion into the cabin of the automo-
bile. +

In the module cover mounting structure for a passen-
ger’s air bag device according to the first and second
aspects, if the module cover is pushed from the back by
the air bag when the air bag 1s inflated, the tear lines are
torn so that the door-shaped portion begins to open like
a door. Then, the air bag 1s extended into the cabin.

The module cover is formed with only two tear lines
having a shorter total length than that of the tear lines of
the prior art. As a result, the time period required for
tearing the tear lines is so short that the air bag can be
quickly extended into the cabin.

In the module cover mounting structure for a passen-
ger’s air bag device according to the second aspect, the
reinforcing member fitted in the door-shaped portion of
the module cover crosses over the opening of the instru-
ment panel. As a result, even if the module cover 1s
subjected to the pushing force from the inside of the
cabin, it 1s hardly retracted or deformed so that no
shearing force is applied to the tear lines.

According to a third aspect of the present invention,
there is provided a module cover for an air bag device
for a passenger comprising a plurality of tear lines
adapted to be torn by the push of an air bag, when the
air bag 1s inflated, to open the central portion of the
module cover in a door shape into the cabin of the
automobile. The tear lines are composed of a lefthand
tear line running along the side of the module cover at
the lefthand side of the automobile and a righthand tear
line running along the side at the righthand side of the
automobile. The lefthand and righthand tear lines run
up to the side of the module cover at the front side of
the automobile.

In the module cover for a passenger’s air bag device
according to the third aspect, the door-shaped portion
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largely opens remarkably easily because the tear lines
reach the side of the module cover at the front side of
the automobile.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view showing a module cover
mounting structure for a passenger’s air bag device

according to one embodiment of the present invention;

FIG. 2 is a section taken along line 2—2 of FIG. 1;

FIG. 3 1s a section taken along line 3—3 of FIG. 1;

FIG. 4 1s a perspective view for explaining the tears
of a module cover according to the embodiment;

FIG. S 1s a top plan view showing a reinforcing mem-
ber 1n the module cover;

FIG. 6 1s an exploded perspective view showing the
reinforcing member in the module cover:

FIG. 7 1s a perspective view showing the module
cover mounting structure for the passenger’s air bag
device according to the prior art;

FIG. 8 1s a section taken along line 8—8 of FIG. 7;

FIG. 9 1s a perspective view for explaining the tears
of the module cover of the prior art;

FIG. 10 is a perspective view for explaining the tears
of the module cover of the prior art;

FI1G. 11 is a perspective view showing another em-
bodiment; and

FI1G. 12 is a perspective view for explaining the tears
of the module cover according to the embodiment of

FIG. 11.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Embodiments according to first and second aspects
will be described in the following with reference to
FIGS. 1 to 6.

In the present embodiment, a module cover 18 is
formed with only two tear lines 24 and 28. The tear lines
24 and 28 reach the front edge 18/ of the module cover
18 at their leading ends and are isolated at their rear
ends from the rear edge 187 of the module cover 18.

Into a door-shaped portion 30 between the tear lines
24 and 28, there is inserted a metal plate or a second
panel 32 of aluminum or the like acting as a reinforcing
member. The plate 32 crosses over the front and rear
edges of an opening 20 of an instrument panel 22.

FIGS. § and 6 are explanatory views showing the
shape of a metal plate of aluminum or the like inserted
into the module cover 18. The plate 32 is attached to a
generally U-shaped plate 34 or a first panel with a
notch. In the plate 34, there are embedded bolts 36. The
bolts 36 are extended through the instrument panel 22,
as shown in FIG. 3, and the module cover 18 is fixed on
the instrument panel 22 by fastening nuts 38 on the bolts
36. Incidentally, the tear lines 24 and 28 are naturally
arranged along gaps 40 and 42 between the plate 32 and
the plate 34.

The remaining construction of the present embodi-
ment 1s similar to that of the aforementioned example of
the prior art, and the reference numerals having no dash
designate the corresponding portions.

In the module cover mounting structure for a passen-
ger’s air bag device thus constructed, the tear lines 24
and 28 are torn to open the door-shaped portion 30 like
a door if an air bag 14 pushes the module cover 18 from
the back when the air bag 14 is inflated. Then, the air
bag 14 extends into the cabin. The module cover 18 is
formed with only two tear lines 24 and 28 so that the
tear lines 24 and 28 have a total length shorter than that
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4
of the prior art (of FIG. 7) substantially by the length of
the tear line 26'. As a result, the time period required for
tearing the tear lines is reduced so that the air bag 14 is
quickly extended into the cabin.

Moreover, the metal plate 32 fitted in the door-
shaped portion 30 of the module cover crosses over the
opening 20 of the instrument panel 22. As a result, even
if the pushing force is applied to the module cover 18
from the inside of the cabin of the automobile, the mod-
ule cover is hardly retracted or deformed so that no
shearing force is applied to the tear lines 24 and 28.

In the present embodiment, the leading ends of the
tear lines 24 and 28 reach the front edge 18f of the
module cover 18 but may terminate just near the front
edge 18/

As has been described hereinbefore, the module
cover mounting structure for a passenger’s air bag de-
vice according to the first and second aspects has a
short total length of the tear lines, and the door-shaped
portion can quickly open so that the air bag can be
quickly extended into the cabin of the automobile.

According to the module cover mounting structure
for a passenger’s air bag device of the second aspect, the
module cover is prevented from retracting or deform-
ing so that the shearing stress to be applied to the tear
lines can be reduced. As a result, the durability of the
module cover is remarkably improved.

An embodiment according to a third aspect will be
described in the following with reference to FIGS. 11
and 12. F1G. 11 1s a perspective view showing a passen-
ger’s air bag device 10B equipped with a module cover
according to the embodiment, and FIG. 12 is a perspec-
tive view for explaining the tears of the module cover.
Incidentally, the sections taken along lines 2—2 and
3—3 of FIG. 11 are absolutely identical to those of
FIGS. 2 and 3. In the present embodiment, a module
cover 18B is formed with only two tear lines 24B and
28B. The leading ends of the tear lines 24B and 28B
reach the front edge 18/ of the module cover 18B, and
the rear ends reach the rear edge (i.e., the side at the
front of the automobile) 187 of the module cover 18B.
However, the tear lines 24B and 28B may terminate just
near the rear edge 18r.

Into the door-shaped portion 30B between the tear
lines 24B and 28B, there is inserted the metal plate 32
(although not shown) of aluminum or the like acting as
the reinforcing member. This plate 32 crosses over the
front and rear edges of the opening 20 of the instrument
panel 22.

The remaining construction of the present embodi-
ment 1s similar to that of the foregoing embodiment, and
the identical reference numerals designate the identical
portions.

In the module cover mounting structure for a passen-
ger’s air bag device thus constructed, the tear lines 24B
and 28B are torn so that the door-shaped portion 30B
begins to open like a door, if the air bag 14 pushes the
module cover 18B from the back when the air bag 14 is
inflated. Then, the air bag 14 is extended into the cabin
of the automobile. Since the end portions of the tear
lines 24B and 28B at the front side of the automobile
reach the side 187 of the module cover 18B at the front
side of the automobile, the door-shaped portion 30B is
opened as bent backward, as shown in FIG. 12.

Incidentally, the metal plate 32 may be made of a
hard synthetic resin or may be omitted if a suitable
material for the module cover 18 is selected.
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As has been described hereinbefore, since the tear
lines of the module cover of the passenger’s air bag
device according to the third aspect reach up to the side
of the module cover at the front side of the automobile,
the module cover can be largely opened easily. More-
over, the air bag can be quickly extended into the cabin
of the automobile by increasing the open area of the
module cover.

What is claimed is:

1. A module cover mounting structure for an air bag
device for a passenger, comprising:

an Instrument panel of an automobile for mounting
the air bag device, said mstrument panel having an
opening therem defined by upper and lower edges
and two side edges, and an outer surface facing a
cabin of the automobile,

a module cover extending beyond and completely
covering said opening at the outer surface of the
instrument panel, said module cover having two
peripheral edges situated near the upper and lower
edges,

tear lines formed in said module cover, said tear lines
consisting of first and second tear lines extending
along and near the side edges of the opening of the
instrument panel from one of the peripheral edges
of the module cover to at least a portion near the
other of the peripheral edges, and

a reinforcing member attached to the module cover
to extend beyond the upper, lower and two side
edges of the opening, said reinforcing member
having gaps corresponding to the tear lines form-
ing a door-shaped portion extending beyond said
lower side of said opening so that when the module
cover is pushed toward the cabin of the automo-
bile, the module cover 1s torn along the tear lines
while force applied to the module cover from the
cabin is substantially supported by the reinforcing
member attached to the instrument panel.

2. A module cover mounting structure according to
claim 1, wherein said first and second tear lines extend
until said other peripheral edge.

3. A module cover mounting structure for an air bag
device for a passenger, comprising:

an mstrument panel of an automobile for mounting
the air bag device, said instrument panel having an
opening therein defined by upper and lower edges
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and two side edges, and an outer surface facing a
cabin of the automobile,

a module cover extending beyond and completely
covering said opening at the outer surface of the
instrument panel, said module cover having two
peripheral edges situated near the upper and lower
edges,

tear lines formed in said module cover, said tear lines
consisting of first and second tear lines extending
along and near the side edges of the opening of the
instrument panel from one of the peripheral edges
of the module cover to at least a portion near the
other of the peripheral edges, and

a reinforcing member attached to the module cover
to substantially completely extend beyond the
edges of the opening except for portions corre-
sponding to the tear lines, said reinforcing member
including a first panel having a notch extending
from a stde of the first panel, said notch having a
size smaller than that of the opening of the instru-
ment panel, a second panel attached to the first
panel and located in the notch, and gaps formed at
the portions corresponding to the tear lines and
between the first and second panels, said gaps ex-
tending from said one peripheral edge to said por-
tion near the other peripheral edge so that when
the module cover is pushed toward the cabin of the
automobile, the module cover is torn along the tear
lines while force applied to the module cover from
the cabin is substantially supported by the reinforc-
ing member attached to the instrument panel.

4. A module cover mounting structure according to
claim 3, wherein said first panel includes a plurality of
bolts for attaching the module cover to the instrument
panel.

5. A module cover mounting structure according to
claim 3, further comprising a casing for retaining an air
bag therein and having a front opening, said front open-
ing being located in the opening of the instrument panel.

6. A module cover mounting structure according to
claim 5, wherein said front opening of the casing has
side edges for defining the front opening, said first and
second tear lines being located above the side edges of

the front opening.
* ¥ ¥ x ¥
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